The reliability and price of cryogenic refrigeration play an important role in the successful commercialization of High Temperature Superconducting (HTS) cables. For cooling HTS cable, sub-cooled liquid nitrogen (LN2) circulation system is used. One of the options to maintain LN2 in its sub-cooled state is by providing refrigeration with the help of Reverse Brayton Cryo-cooler (RBC). The refrigeration requirement is 10kW for continuously subcooling LN2 from 72K to 65K for cooling 1 Km length of HTS cable [1] . In this paper, a parametric evaluation of RBC for sub-cooling LN2 has been performed using helium as a process fluid. Exergy approach has been adopted for this analysis. A commercial process simulator, Aspen Hysys 8.6 has been used for this purpose. The critical components have been identified and their exergy destruction and exergy efficiency have been obtained for a given heat load condition.
INTRODUCTION

•
Resistance offered by HTS cables is negligible when they are operated in below their critical temperature.
For cooling HTS cables, sub-cooled liquid nitrogen (LN2) circulation system is used.
To maintaining LN2 in its sub cooled state RBC is used.
Why LN2?
LN2 is widely used to cool HTS cable because • It is a cheap, non-flammable and a nontoxic cryogen • Its dielectric strength is high and it supports a large critical current of HTS cables. Figure 4 explains the variation of exergy efficiency which is a function of compressor pressure ratio with respect to compressor inlet pressure. From Figure 4 , it is clear that up to pressure ratio (rp) 2.5 exergy efficiency increases and after rp = 2.5 it decreases. Also, exergy efficiency is maximum for rp =2.5 and 3MPa compressor inlet pressure. Therefore operating pressure ratio is taken as 2.5 and compressor inlet pressure is taken as 3MPa. • Plate fin heat exchanger is preferred as UA for HX1 and HX2 are calculated from Aspen HYSYS 8.6 i.e. 34.45 kJ/K-s and 5.61 kJ/K-s respectively. Effectiveness for HX1 and HX2 are 0.976 and 0.969. • . Gas bearing turbo expander system is selected for this cycle as it gives stable performance and runs a system for long time • . Net Exergy provided in the cycle is 131.09 kW out of which 97.26 kW is destroyed.
Modeling
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Conclusion
• A rigorous thermodynamic study on RBC is performed to develop 10 kW cryo-cooler.
• By taking into account the performance of the compressor, expander, and heat exchangers, the Brayton refrigeration cycle for sub-cooling liquid nitrogen is simulated with Aspen HYSYS 8.6.
• It is found out that mass flow rate requirement of helium decreases as the pressure ratio increases.
• Exergy losses, exergy efficiencies of each component are calculated.
• After-cooler is found out to be the most exergetic efficient component whereas turbine is found out to be the least exergetic efficient component in RBC ICEC 26-ICMC 2016 , Poster ID-8-P1-27
Helium is selected as refrigrant as it is thermodynamically more efficient than neon. 
